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LABORATORY  TESTS  WITH  CANDIDATE  BAIT  TOXICANTS 
AGAINST  THE  IMPORTED  FIRE  ANT 

By  C.  S.  Lofgreni/,  C.  E.  Stringer^/,  W.  A.  Banksi/,  and  P.  M.  Bishop.1/ 


During  the  course  of  an  extensive  search  for  an  effective  toxic  bait  for  con- 
trol of  the  imported  fire  ant,  Solenopsis  saevissima  richteri  (Forel),  tests 
were  conducted  with  a large  number  of  chemicals.  Lofgren  and  others-/  re- 
ported on  mirex  (GC-1283) — the  most  promising  of  the  toxicants  tested  to  date 
Stringer  and  coworkers—  described  test  procedures  for  evaluating  toxicants. 
They  pointed  out  that  an  effective  toxicant  must  (l)  possess  the  quality  of 
a delayed  killing  action  over  at  least  a tenfold  dosage  range  and  preferably 
above  a hundredfold  dosage  range,  (2)  be  readily  transferred  from  one  ant  to 
another  and  result  in  mortality  of  the  recipient,  and  (3)  not  be  repellent  to 
ants . 

Since  most  toxicants  used  in  insect  control  programs  require  fast  kill  to 
reduce  crop  damage,  it  is  understandable  that  most  of  the  commercially 
available  insecticides  do  not  meet  these  requirements  of  a bait  toxicant. 
However,  because  of  the  urgency  for  finding  an  effective  bait  toxicant,  most 
of  the  commercially  available  insecticides  were  evaluated  in  a quantitative 
screening  program.  This  report  presents  the  results  obtained  in  laboratory 
toxic  bait  tests  with  334  candidate  toxicants. 
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Procedures 


The  test  chamber  consisted  of  a modification  of  a commercially  available  small 
plastic  flower  pot  with  a rim  (l6  mm.  in  height  and  63  mm.  in  diameter)  at  the 
top  and  three  holes  in  the  bottom.  Immediately  below  the  rim  the  diameter  is 
reduced  to  58  mm.;  thus,  the  rim  has  a ridge  2.5  mm.  wide.  The  pot  tapers  to 
1+2  mm.  at  the  bottom.  The  bottom  is  covered  with  a 1/4-inch  layer  of  plaster 
of  paris  mixed  with  builder's  cement  (9  to  1 ratio).  The  cement-plaster  of 
paris  mixture  is  necessary  to  prevent  the  ants  from  constructing  tunnels  and 
escaping.  Sufficient  water  is  absorbed  through  the  plaster  of  paris  when  the 
pots  are  placed  on  wet  peat  moss  to  provide  required  moisture  essential  for 
survival  of  the  ants.  The  tops  of  the  pots  are  covered  with  small  plate  glass 
disks  that  rest  on  the  ridge  between  the  rim  and  the  tapered  sides . 

The  ants  used  in  the  tests  were  collected  in  the  field  from  the  same  general 
locality.  The  colony  and  a part  of  the  mound  were  held  in  the  laboratory  in 
large  galvanized  tubs.  Preliminary  feeding  tests  were  conducted  during  a 3- 
day  holding  period  to  ascertain  that  the  colony  had  not  been  overfed  or 
starved.  Twenty  worker  ants  were  placed  in  each  test  chamber  the  afternoon 
preceding  the  day  of  the  test.  The  pretreatment  transfer  permitted  time  for 
recovery  from  effects  of  the  CO2  (used  for  immobilization)  and  for  orientation 
to  the  container.  The  candidate  insecticides,  depending  on  the  solubility  of 
the  chemical,  were  dissolved  directly  in  the  food  material;  that  is,  in  peanut 
oil,  peanut  butter,  or  10  percent  sucrose  solution.  The  toxic  bait  was  offered 
to  the  ants  on  cotton  plugs  saturated  with  the  material  and  placed  in  small 
vial  lids.  Chemicals  insoluble  in  any  of  these  baits  were  dissolved  in  acetone 
and  admixed  with  peanut  butter;  the  acetone  was  evaporated  and  the  mixture 
placed  in  vial  lids.  In  preliminary  tests  all  chemicals  were  tested  at  concen- 
trations of  1.0,  0.1,  and  0.01  percent.  All  chemicals  that  gave  complete  kill 
at  the  lowest  dosage  were  further  tested  until  the  lowest  concentration  that 
gave  complete  kill  was  determined. 

Two  procedures  were  followed  in  the  evaluation  of  the  toxicants: 

1.  The  ants  were  allowed  to  feed  as  desired  on  the  toxic  bait 
for  the  entire  192-hour  test  period.  Eight  knockdown  and 
mortality  counts  were  made  at  24-hour  intervals. 

2.  The  ants  were  allowed  to  feed  as  desired  on  the  toxic  bait 
during  the  first  24  hours.  After  this  initial  exposure  period, 
the  vial  lids  containing  toxicants  were  removed  from  the  cups , 
and  the  ants  were  kept  without  food  for  24  hours . At  the  end 
of  this  period,  new  vial  lids  with  peanut  oil  were  placed  in 
each  chamber  and  left  there  for  the  remainder  of  the  test. 

Eight  knockdown  and  mortality  counts  were  made  at  intervals 

of  1,  2,  3,  6,  8,  10,  13,  and  l4  days  after  exposure. 

The  change  from  test  procedure  1 to  procedure  2 was  made  to  increase  the  cer- 
tainty that  any  delayed  kill  observed  was  due  to  ingestion  of  the  bait  and  that 
toxicants  with  a long  delayed  action  would  not  be  missed. 
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Bait  toxicants  were  classified  according  to  their  effectiveness  by  the  follow- 
ing system.  Delayed  toxicity  is  defined  as  less  than  15  percent  mortality 
after  24  hours  and  more  than  89  percent  mortality  at  the  end  of  the  test 
period. 

Class  I. — Compounds  that  give  insufficient  kill  at  the  preliminary  test  con- 
centrations (less  than  90  percent  kill  at  the  end  of  the  test  period). 

Class 


la  — Maximum  kill  0 to  29  percent. 

Ib  — Maximum  kill  30  to  59  percent. 

Ic  — Maximum  kill  60  to  89  percent. 

Class  II. — Compounds  that  kill  too  fast  at  the  higher  concentrations  but  give 
insufficient  kill  at  the  lower  concentrations;  that  is,  15  percent  or  more 
kill  after  24  hours  and  90  to  100  percent  at  the  end  of  the  test  period  at  the 
higher  concentrations  but  less  than  90  percent  kill  with  the  lower  concentra- 
tions at  the  end  of  the  test  period. 

Class 

Ila  — Produced  fast  kill  at  1.0  percent. 

lib  — Produced  fast  kill  at  0.1  and  1.0  percent. 

lie  — Produced  fast  kill  at  0.01,  0.1,  and  1.0  percent. 

Class  III. — Compounds  that  show  delayed  action  over  a onefold  to  ninefold 
dosage  range. 

Class 


Ilia  — Delayed  action  occurred  between  0.25  to  1 percent. 

Illb  — Delayed  action  occurred  between  0.025  to  0.1  percent. 

IIIc  — Delayed  action  occurred  between  0.0025  to  0.01  percent. 

Class  IV. — Compounds  that  show  delayed  action  over  a tenfold  to  ninety -nine fold 
dosage  range. 

Class  V. — Compounds  that  show  delayed  action  over  a hundredfold  or  greater 
dosage  range. 

Results 

The  toxicants  tested  are  listed  in  table  1.  The  mortality  class  is  shown  for 
each  compound  and  the  type  of  test  used  with  each  toxicant  is  also  indicated 
in  the  table.  A total  of  334  chemicals  were  evaluated.  The  number  in  each 
class  was  as  follows:  la,  46;  lb,  52;  Ic,  58;  Ila,  35;  lib,  43;  lie,  15;  Ilia, 

22;  IIIb,  22;  IIIc,  33;  IV,  7;  and  V,  1. 
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1/  Mention  of  a proprietary  product  in  this  publication  does  not  constitute  a guarantee  or 
warranty  of  the  product  by  the  U.  S.  Department  of  Agriculture  nor  imply  its  approval  by  the 
Department  to  the  exclusion  of  other  products  that  may  also  be  suitable. 


2/  Unless  indicated  otherwise,  toxicants  were  tested  in  peanut  oil  bait.  No.  1 indicates 
test  with  continuous  access  to  bait  throughout  test,  and  No.  2 indicates  2U-hour  access  to  bait 
3/  Toxicant  was  tested  in  10  percent  sugar  water. 

¥/  Toxicant  was  tested  in  peanut  butter. 
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24585 

(Hercules  3004) 

240 

25487 

151 

24586 

(Hercules  3653) 

241 

25500 

(Union  Carbide 

43 

24650-X 

( dimethoate ) 

26l 

UC-10854) 

24652 

(Amer.  Cyan.  18682 ) 

254 

25506 

(Amer.  Cyan.  18706) 

259 

24653 

(endothion) 

277 

25525 

(Velsicol  57-CS-41) 

163 

24654 

(Shell  SD-4092) 

66 

25526 

(Velsicol  57-CS-5) 

320 

24689 

(Bayer  23453) 

269 

25532 

(Stauffer  R-l448) 

255 

24695 

(Monsanto  CP-7769) 

183 

25540 

( fe  nth ion) 

283 

24703 

117 

25553-X 

(Geigy  G-32500) 

284 

24728 

(dimetan) 

32 

25554-X 

(Geigy  G-30494) 

250 

24729 

(Hercules  3895) 

239 

25555-X 

(Geigy  G-27365) 

251 

24830 

(Gen.  Chem.  GC-356l) 

181 

25557-X 

(Pyrazothiorp)) 

285 

24831 

(Gen.  Chem.  GC-3562) 

180 

25559-X 

(Geigy  G-31987) 

321 

24832 

(Gen.  Chem.  GC-366l) 

111 

25560-X 

(Geigy  G-31528) 

238 

24833 

(Bomyl®) 

112 

25562 

( 1-fluorochlordene ) 

136 

24869 

(Bayer  23453) 

269 

25568 

(Bayer  24498) 

286 

24880 

( isobenzan) 

l4o 

25582 

(Shell  SD-3450) 

82 

-23- 
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Entomology  No. 

( ENT- ) 

Item  No 

25581* 

(heptachlor  epoxide) 

128 

25596 

(Bayer  261+05) 

248 

25599 

(Methyl  Trithion®) 

21*6 

25609 

(Bayer  31*098) 

177 

25610 

(Bayer  34042 ) 

228 

25611 

(Bayer  25660) 

287 

25612 

(Bayer  29952) 

217 

25613 

(Bayer  30237) 

219 

256i4 

(Bayer  301*68) 

216 

25615 

(Bayer  30551*) 

218 

25616 

(Bayer  3071+9) 

21 1* 

25617 

(Bayer  30750) 

215 

25618 

(Bayer  31757) 

330 

25619 

(Bayer  31956) 

116 

25635 

(Bayer  30911) 

212 

25636 

(Bayer  291*92) 

288 

25647 

( Zytron® ) 

227 

25661 

(Stauffer  R-2968) 

30 

25673 

(Bayer  3731*1 ) 

289 

2567I* 

(Bayer  23655) 

290 

25675 

(Bayer  31*727) 

291 

25681* 

(Bayer  3731*2) 

292 

25685 

(Bayer  1*2521+) 

247 

25700-X 

(Bayer  38920) 

125 

25702 

(Bayer  39193) 

206 

25703 

(Bayer  25316) 

265 

25701* 

(DuPont  691) 

199 

25705 

(imidan®) 

263 

25706 

(Stauffer  R-1505) 

293 

25707 

(Stauffer  R-1571) 

29 1+ 

25711-X 

(Hercules  7522) 

1*0 

25712 

(Bayer  37289) 

207 

25713 

(Stauffer  N-2788) 

192 

25714 

(Bayer  38333) 

211 

25715 

(Bayer  I+1831) 

295 

25717 

(Hooker  HRS-121+3) 

304 

25718 

(Pentac ) 

25 

25719 

(mirex) 

lh2 

25726 

(Bayer  37344) 

52 

25732 

(Hercules  8717) 

51* 

25734 

(Gen.  Chem.  GC-6506) 

2l+2 

25736 

( Banol® ) 

1*2 

25739 

(Shell  SD-7l*38) 

245 

25754 

(Stauffer  N-2230) 

203 

25755 

(Stauffer  N-2404) 

204 

25757 

(Stauffer  B-8760) 

201 

25758 

(Stauffer  B-8778) 

200 

Entomology  No. 

( ENT- ) Item  No. 


25763 

(Hercules  7522H) 

4l 

25765 

(Stauffer  N-3051) 

190 

25766 

( Zectran®) 

48 

25767 

(Wyandotte  W-24) 

148 

25768 

(Bayer  41522) 

169 

25776 

(Bayer  45432) 

296 

25777 

(Bayer  32651 ) 

51 

25778 

(Bayer  29852) 

319 

25780 

(Hooker  HRS-1422) 

46 

25781 

(Bayer  39197) 

213 

25784 

(Matacil® ) 

47 

25785 

(Monsanto  CP-40272) 

208 

25786 

(Monsanto  CP-40273) 

221 

25787 

(Monsanto  CP-40294) 

220 

25788 

(Monsanto  CP- 40296) 

210 

25789 

(Monsanto  CP-40298) 

209 

25801 

(Stauffer  R-3422) 

38 

25809 

(Amer.  Cyan.  43064) 

118 

25810 

(Hercules  9699) 

55 

25820 

( Velsicol  58-CS-52) 

270 

25821 

(v-c  3-607) 

272 

25826 

(Bayer  1*5556) 

205 

25827 

(Bayer  47043) 

260 

25835 

(Stauffer  B-10190) 

189 

25837 

(Bayer  47940) 

297 

25841 

(Shell  8447) 

235 

25864 

(Stauffer  R-5722-A) 

268 

25865 

(Stauffer  R-5723-A) 

267 

25866 

(Stauffer  R-5724-A) 

266 

25867 

(Stauffer  R-5725-A) 

271 

25869 

(Monsanto  CP-40115) 

202 

25922 

( dime ti lan) 

33 

25923 

(Bayer  45515) 

298 

25960 

( 1-bromochlordene ) 

133 

25961 

(Stauffer  N-3727) 

197 

25967 

(Stauffer  R-5976) 

49 

25968 

(Stauffer  R-5977) 

31 

25969 

(Stauffer  R-6032) 

37 

25977 

(Monsanto  CP-19203) 

196 

25978 

(v-c  3-665) 

198 

25979 

(v-c  3-670) 

224 

25980 

(v-c  3-676) 

194 

25995 

(Bayer  51580) 

195 

26180 

(Maumee  SD-5332) 

10 

26181 

22 

26182 

329 

26183 

326 

-24- 
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Entomology  No. 

( ENT- ) 

Item  No 

26184 

325 

26185 

59 

26186 

331 

26187 

8 

26188 

328 

26209 

24 

26610 

ll4 

26663-X 

(Hallcomid  M-18-0L) 

162 

26839 

164 

26852-X 

308 

26853-X 

323 

26854 

324 

26895-X 

115 

27001 

( Velsicol  47-CS-116) 

130 

27002 

( 1-hydroxychlordene ) 

138 

27003 

(Velsicol  48-CS-35 ) 

139 

27004 

(Velsicol  48-CS-36) 

l4l 

27005 

(nonachlor) 

131 

27006 

(Velsicol  49-CS-51) 

159 

27007 

(Velsicol  52-CS-53) 

154 

27009 

(Stauffer  N-2793) 

314 

27013 

(Stauffer  N-4l7l) 

191 

27015 

(Stauffer  N-4543) 

193 

27019 

(Shell  SD-8949) 

229 

27021 

(Shell  SD-8972) 

230 

27034 

(Stauffer  B-10497) 

225 

27035 

(Stauffer  B-10498) 

226 

27040 

(Hooker  HRS-1362) 

2 

27041 

(Mob am®) 

39 

27043 

(Shell  SD-8988) 

231 

27053 

(Hooker  HB-7) 

156 

27054 

(Hooker  HB-8) 

153 

27055 

(Hooker  HB-10) 

l46 

27056 

(Hooker  HB-ll) 

134 

27061 

(Hooker  HB-17) 

249 

27062 

(Hooker  HB-18) 

123 

27063 

(Hooker  HB-19) 

126 

27064 

(Hooker  HB-20) 

124 

27065 

(Hooker  HB-21) 

179 

27066 

(Hooker  HB-22) 

222 

27068 

(Hooker  HRS-229) 

302 

27070 

(Stauffer  B-9323) 

256 

27072 

(Stauffer  B-9627) 

264 

27085 

(Gen.  Chem.  GC-6593) 

72 

27109 

(Bayer  50282) 

44 

27110 

(Chipman  RP-11783) 

262 

Entomology  No. 

(ENT-)  Item  No. 


27153 

(Gen.  Chem.  GC-9287) 

144 

27154 

(Gen.  Chem.  GC-9l6o) 

143 

27155 

(Gen.  Chem.  GC-82 66) 

113 

27157 

(Hooker  HRS-I631) 

50 

27164 

(Niagara  NIA-10242) 

45 

27311 

(Dursban®) 

299 

28009 

(DuTei®) 

322 

32522 

83 

32530 

3 

32685 

300 

50125 

76 

-25- 


Pesticides  used  improperly  can  be  injurious 
to  man  and  animals . Use  them  only  when  needed  and 
handle  them  with  care.  Follow  the  directions  and 
heed  all  precautions  on  the  labels. 
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